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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably keep the load to 
a membrane separator to set the concentration of 
concentrated sludge discharged to the outside of a 
system at a constant target value. 
SOLUTION: In the concentration method wherein sludge 
supplied from a sludge supply tank 1 0 is guided to 
the membrane separator 20 to be subjected to 
membrane separation treatment to be separated into a 
permeated liquid and concentrated sludge, circulating 
operation for returning the 
concentrated sludge discharged from the membrane 
separator 20 to the sludge supply tank 1 0 
and discharge treatment for sending all of the 
concentrated sludge out of the system are alternately 
repeated by the changeover control of changeover 
valves 1 5 and 42 based on the detection value of a 
sludge concentrator 44. 
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* NOTICES * 

JPO and NCXPI ara not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] While i returning some concentration sludge [ at least ] which is the concentration approach of the sludge which 
carries out membrane-separator, processing, and which leads the supply sludge from a sludge supply tub to a membrane 
separation device, and is divided into transparency liquid and concentration sludge, His discharged from said 
membrane separation device to said sludge supply tub Carry out circulation operation which sends out the remainder out 
of a system, and the whole quantity of the concentration sludge discharged from a membrane separation device when the 
sludge concentration of said concentration sludge rises and a upper limit is reached is changed to discharge operation 
sent out out of a system as a result of this circulation operation. The concentration approach of the sludge characterized 
by changing to said circulation operation when the sludge concentration of said concentration sludge descends and a 
by'tonT" 1S ^ a diSChargC °P eration » 311(1 repeating circulation operation and discharge operation 

[Claim 2] The concentration approach of the sludge according to claim 1 characterized by holding the flow rate of 
supply sludge and transparency liquid uniformly in said circulation operation and discharge operation, and performing 
accommodation of throughput based on fluctuation of the sludge concentration of original sludge by the intermittent 
running of said membrane separation device. 

[Claim 3] The concentration approach of the sludge according to claim 1 or 2 characterized by adjusting the setting flow 
rate of supply sludge so that the operation-time ratio of said circulation operation and discharge operation may be set to 1 

[Claim 4] WhUe returning some concentration sludge [ at least ] which is the concentration approach of the sludge which 
carries out membrane-separation processing, and which leads the supply sludge from a sludge supply tub to a membrane 
separation device, and is divided into transparency liquid and concentration sludge, and is discharged from said 
membrane separation device to said sludge supply tub Carry out circulation operation which sends out the remainder out 
of a system, and the whole quantity of the concentration sludge discharged from a membrane separation device when the 
sludge concentration of said concentration sludge rises and the 1st upper limit is reached is changed to discharge 
operation sent out out of a system as a result of this circulation operatioa When the sludge concentration of said 
concentration sludge descends and a lower limit is reached as a result of this discharge operation, while changing to said 
circulation operation and repeating circulation operation and discharge operation by turns Suspending membrane- 
separation processing ui a membrane separation device, when the sludge concentration of said concentration sludge does 
not descend but the sludge concentration of concentration sludge reaches the 2nd upper limit [ still high concentration / 
upper limit / said / 1 st ] also by said discharge operation The concentration approach of the sludge characterized by 
carrying out extrusion operation which is made to discharge the concentration sludge of the amount equivalent to the 
supply sludge supplied from a membrane separation device, and sends it out out of a system. 
[Claim 5] Said membrane separation device is the concentration approach of the sludge according to claim 1 to 4 
characterized by providing the separation tub, the membrane module immersed in the concentration sludge in this 
separation tub, and a discharge means of concentration sludge to hold the oil level of concentration sludge uniformly. 

[Translation done.] 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been ^translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. v 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention! 
[0001] 

[Field of the Invention] This myention relates to the concentration approach of the sludge which is applied to 
the concentration approach of sludge especially carries out membrane-separation processing of the sludge, and 
is divided into transparency liquid and concentration sludge. 5 B ' 

[0002] 6 

[Description of the Prior Art] In the field of waste water treatment or water purification processing, carrying 
out membrane-separation processing of the sludge generated by the biology target or physicocherScal 
processing, and separating into transparency liquid and concentration sludge is performed. The immersing [ in 
the separation tub which filled concentration sludge / the membrane module ]-as membrane separation device 

S-S^fS™^? ^ 8 -u k 5 0WIL Gea !^y m ^ immersion-type membrane separation device, operation 
which holds umformly the flow rate of the transparency liquid attracted from a membrane module is 
performed supplying the original sludge of a quantum to a separation tub continuously. It was operation which 
becomes fixed [ the amount of the concentration sludge overflowed and discharged ] as difference of original 
sludge and transparency liquid from a separation tub. The sludge concentration of concentration sludge 
becomes settled according to the concentration rate which is the ratio of the amount of original sludg?, and the 
amount of concentration sludge. Therefore, in operation with the above fixed concentration rates, when the 
sludge concentration of original sludge is changed, the sludge concentration of concentration sludge is also 
changed proportionally. e 
[0003] 

[Problem(s) to be Solved by the Invention] Although stable processing is possible from a quantitative 
viewpoint, when the sludge concentration of original sludge becomes high according to a certain cause 
according to the above-mentioned concentration approach, the sludge concentration of concentration sludge 
also becomes high, the blinding of a filtration membrane etc. is induced, and the fault on the operation of a 
membrane separation device is caused. Moreover, although concentration sludge received processing of 
dehydration, solar drying, incineration, etc. as latter-part processing, when the sludge concentration of 
concentration sludge was changed, the load of latter-part processing and operation became unstable, and there 
was a trouble of reducing the processing engine performance and effectiveness 

[0004] In order to solve such a trouble, the sludge concentration of concentration sludge is measured and it is 
possible to carry out feedback control of the flow rate of original sludge or transparency liquid so that the 
sludge concentration of concentration sludge may serve as desired value based on the measurement result 
However, when fluctuation of the sludge concentration of original sludge is large, the load of a membrane 
separation device will also be followed in footsteps and changed, and such an approach causes the instability 
of operation, while the equipment configuration for realizing feedback control is complicated and becomes 
expensive. Without improving the trouble of the above-mentioned conventional technique and performing 
feedback control complicated even when fluctuation of the sludge concentration of original sludge is large the 
load of a membrane separation device is maintained to stability, and the purpose of this invention is to offer the 
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concentration approach of the sludge which can make sludge concentration of the concentration sludge finally 
discharged out of a system fixed desired value. age nnmiy 

[0005] 

E^^^fW* Pr ° blem] \^ er 40 S P lve 1116 ^e-mentioned technical problem, the concentration 
approach of the sludge concerning tins invention While returning some concentration sludge [ at least 1 which 
» the concentration approach of the sludge which carries out membrane-separation process^, and which 
teads the supply sludge from a sludge supply tub to a membrane separation device, and is divSed into 
fransparency liquid and concentration sludge, and is discharged from said membrane separation device to said 
sludge supply tub Carry out circulation operation which sends out the remainder out of a system, and tiie 

* f ^ concen ^ on s , lu f § e Charged from a membrane separation device when the sludge 
, 7 ^ concentration sludge rises and a upper limit is reached is changed to discharge operation 
sent out out of a system as a result of this circulation operation. As a result of this uncharge opeSonTwhen 
the sludge concentration of said concentration sludge descends and a lower limit is reached, it changes to said 
circulation operatioii, and it is characterized by repeating circulation operation and discharge operation by 
turns. In addition, in this invention, "when the value is approached, and it becomes the value exactly" "he 

£?!£^ 

[0006] Moreover, it is characterized by for the concentration approach of the sludge concerning this invention 
holding the flow rate of supply sludge and transparency liquid uniformly in said circulation opSn Tid 
discharge operation, and performing accommodation of the throughput of original sludge by the intermittent 
running of said membrane separation device in the above-mentio^coxifiguration. Moreover the 
concentration approach of the sludge concerning this invention is characterized by adjusting the setting flow 

[0007] Moreover, the concentration approach of the sludge concerning this invention is characterized by said 
membrane separation device possessing the separation tub, the membrane module immersed in the 
concentration sludge m this separation tub, and a discharge means of concentration sludge to hold the oil level 
of concentration sludge uniformly in the above-mentioned configuration 
[0008] 5 

^^fl 0f f 1 ^ InVenti0P] - Dra ^ 1 is e ^ meat schematic diagram for enforcing the concentration 
approach of the sludge concerning this invention. In drawing , the original sludge which is a concentration 
object flows into the sludge supply tub 10 from a duct 12. Moreover, concentration sludge is intermittently 
returned to this sludge supply tub 10 so that it may mention later from a duct 14. The sludge supply tub 1 0 is 
connected with a membrane separation device 20 by the duct 16, and the sludge in the sludge supply tub 10 is 
EESSl ^^f^^^on device 20 by the feed pump 18preparedin menudaUeofmedurt 16. In this 
invention, the sludge supplied to a membrane separation device 20 from such a sludge suoolv tub 10 is defined 
as supply sludge, and it distinguishes from said Hara sludge. A membrane separatiofdeS 
consiste of a separation tub 22 and a membrane module 24 immersed in the concentration sludge in this 
separation tub 22 A duct 26 is connected to secondary [ of a membrane module 24 ], and with the suction 
pump 28 prepared in this duct 26, the transparency liquid which penetrated the filtration membrane of a 
membrane module 24 is extracted from a duct 26, and is discharged out of a system. Moreover, as for the 
concentration sludge in the separation tub 22 condensed by membrane separation, an overflowed part is 
discharged from a duct 30, the oil level being held uniformly. 

[0009] The micro filter or ultrafiltration membrane formed with the organic material or the ceramic ingredient 
as fi/m material of a membrane module 24 is used. The membrane module of a rotation flat film type it was 
made for the hollow fiber of an immersion type and a fiat film to make rotate a disc-like flat film desirable 
especially as a form of a membrane module 24 is convenient to concentration of sludge However the 
membrane separation device concerning this invention is applicable also to the thing using the membrane 
modde of not only a thing but a juxtaductal type using an above-mentioned immersion-type membrane 
module. r 
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[0010] After the concentration sludge discharged from the duct 30 goes via ****** 32, it is sent out from a 
duct 36 with an eductor pump 34 to either said sludge supply tub 10 or the sludge tank 38. That is, the duct 36 
has branched to the duct 14 for circulation, and the duct 40 for discharge, a selector valve 15 is formed in a 
duct 14, and the selector valve 42 is formed in the duct 40. By operating this selector valve 1 5 and selector 
valve 42, the concentration sludge from a duct 36 is returned to the sludge supply tub 10 through a duct 14, or 
is discharged by the sludge tank 38 through a duct 42. Actuation of a selector valve 1 5 and a selector valve' 42 
is controlled by the controller 46 which incorporates a sludge densitometer's 44 detecting signal arranged in 
said separation tub 22. In addition, this controller 46 is equipped with the function which outputs the signal 
which adjusts the setting flow rate of supply sludge to a feed pump 18 according to the operation situation of a 
membrane separation device 20. Moreover, a level gage 48 is arranged in the sludge supply tub 10, and 
operation of a feed pump 18, a suction pump 28, and an eductor pump 34 and a halt are controlled by the 
controller 50 which incorporated the detecting signal of this level gage 48. In addition, the oil level of the 
concentration sludge in the separation tub 22 is not restricted to the approach by the overflow described above 
as a discharge means of the concentration sludge held uniformly. You may make it control the amount of 
drawing of the concentration sludge by the eductor pump 34 so that the indicated value of the level gage 
established in the separation tub 22 becomes fixed. 

[001 1] In the above-mentioned configuration, it flows into the sludge supply tub 10 continuously [ original 
sludge ] or intermittently from a duct 12. Moreover, concentration sludge flows into the sludge supply tub 10 
intermittently from a duct 14. These original sludge and concentration sludge are mixed within the sludge 
supply tub 10, and the supply sludge adjusted to concentration with sludge concentration comparatively higher 
than original sludge is supplied to a membrane separation device 20. In a membrane separation device 20, 
operation which holds uniformly the flow rate of the transparency liquid attracted from the flow rate and 
membrane module 24 of supply sludge which are supplied is carried out. Consequently, the flow rate of the 
concentration sludge which overflows the separation tub 22 and is discharged is also held uniformly. In 
addition, the sludge concentration of the concentration sludge in the separation tub 22 is detected by the sludge 
densitometer 44 at intervals of suitable continuous or control, and the detecting signal is transmitted to a 
controller 46. 

[0012] Suppose that the selector valve 15 was made open, the selector valve 42 was made close, and 
circulation operation which returns the whole quantity of the concentration sludge discharged from the 
separation tub 22 to the sludge supply tub 10 was carried out in the above-mentioned operation. As a result of 
this circulation operation, the concentration of supply sludge rises gradually and the sludge concentration of 
the concentration sludge in the separation tub 22 also rises gradually along with it If the sludge concentration 
of the concentration sludge detected by the sludge densitometer 44 reaches a upper limit, the controller 46 
which received the signal sends a change signal, and a selector valve 15 will be made close and it will make a 
selector valve 42 open. Consequently, it changes to discharge operation which sends out the whole quantity of 
the concentration sludge discharged from the separation tub 22 to the sludge tank 40, and is discharged out of 
a system. As a result of this discharge operation, it dilutes with the original sludge with which sludge with the 
comparatively high sludge concentration in the sludge supply tub 10 flows from a duct 12, and the 
concentration of supply sludge descends gradually and the sludge concentration of the concentration sludge in 
the separation tub 22 also descends gradually along with it If the sludge concentration of the concentration 
sludge detected by the sludge densitometer 44 reaches a lower limit a controller 46 will send a change signal 
and will change it to circulation operation. Henceforth, operation which repeats above-mentioned circulation 
operation and above-mentioned discharge operation by turns is continued. Under the present circumstances, 
the sludge concentration of the concentration sludge discharged out of a system is maintainable to the value by 
which within the limits of a upper limit and a lower limit was stabilized by making the sludge concentration of 
concentration sludge aiming at a setup of the upper limit in a controller 46, and a lower limit approach. And 
since each flow rate of supply sludge in the meantime, transparency liquid, and concentration sludge is held 
uniformly, the simplification and stability of operation can be aimed at. In addition, by the above-mentioned 
operation, the flow Q 1 of the flowing original sludge and the sum total flow Q 2 of transparency liquid and 
concentration sludge discharged out of a system serve as imbalance in each time zone. Therefore, in this 
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invention, flow Q 2 is set as oversized, and it is desirable to absorb amount of imbalance = at this time (flow Q 
2-flow Q 1) (x time amount) by the intermittent running of a membrane separation device. That is, in drawing 1 
, to the flow Q 1 of the original sludge which flows from a duct 12, the flow rate of supply sludge is set up 
greatly enough, and it operates so that the sum total flow Q 2 of transparency liquid and concentration sludge 
discharged out of a system may turn into ** and the flow Q 2> flow Q 1. Consequently, the sludge oil level of 
the sludge supply tub 10 fells gradually. A level gage 48 detects the lower limit of a sludge oil level, and 
operation of a feed pump 1 8, a suction pump 28, and an eductor pump 34 is stopped with a controller 50 based 
on the signal. If a sludge oil level does ** recovery of and a level gage 48 detects the upper limit of a sludge 
oil level when original sludge flows during the shutdown of this membrane separation device at ** sludge 
supply tub 10, a feed pump 1 8, a suction pump 28, and an eductor pump 34 will start a controller 50, and it 
will resume membrane-separation processing. 

[0013] Next, the mass balance of various model cases is explained. Drawing 2 is the mass-balance Fig. of the 
1st model case. The original sludge whose sludge concentration is 1.0% flows continuously by 3/hr the flow 
rate of 100m for 24 hours per day, and drawing 2 (b) shows the basic mass balance in the case of carrying out 
membrane-separation processing of this original sludge continuously, and obtaining the concentration sludge 
whose sludge concentration is 4.0%. In this case, as a result of condensing original sludge 4 times, the flow 
rate of concentration sludge and transparency liquid serves as 25m3/hr and 75m3/hr, respectively. Drawing 2 
(b) illustrates the mass balance at the time of enforcing the approach which requires original sludge for this 
invention with (b) when the same. In this example, the flow rate of the supply sludge from the sludge supply 
tub 10 is made into 120m3/hr with enough more original sludge man a flow rate, and rather than the flow rate 
of the transparency liquid in the above-mentioned basic mass balance, the flow rate of transparency liquid is 
also set as many 80m3/hr, and is operated. Consequently, the flow rate of the concentration sludge discharged 
from a membrane separation device serves as 40m3/hr, and a concentration rate serves as 3 times as many 
operation as this. In order to obtain the concentration sludge whose sludge concentration is 4.0% according to 
this concentration rate, it is necessary to adjust the sludge concentration of supply sludge to 4 / 3= 1.33% 
higher enough than original sludge. Therefore, the change of circulation operation of concentration sludge and 
discharge operation is performed. 

[0014] In actual control, if the upper limit of the sludge concentration of concentration sludge is made 4. 1%, a 
lower limit is made into 3.9% and the sludge concentration of concentration sludge reaches to 4.1%, it will 
change from circulation operation to discharge operation. Moreover, as a result of discharge operation, if the 
sludge concentration of concentration sludge reaches to 3.9%, it will change to circulation operation. While 
converging the sludge concentration of supply sludge to 1.33% inevitably by repeating change control of this 
circulation operation and discharge operation, the sludge concentration of the concentration sludge discharged 
out of a system is maintainable to an average of 4% of stable value. Moreover, accommodation of the 
throughput by having made [ more ] the flow rate of transparency liquid than the flow rate of the transparency 
liquid in the above-mentioned basic mass balance can be easily performed by the intermittent running of a 
membrane separation device based on control of the sludge oil level in the above mentioned sludge supply tub 
10. Consequently, the operation time of a membrane separation device serves as 22.5hr(s)/a day by control by 
the controller 50, and, in the circulation operation time of concentration sludge, 7.5hr(s)/a day, and discharge 
operation time serve as 1 5hr(s)/a day by control by the controller 46. 

[0015] Drawing 3 is the mass-balance Fig. of the 2nd and 3rd model case. Drawing 3 (b) shows the mass 
balance when carrying out the same operation as the above, when the sludge concentration of original sludge 
falls to 0.8%. In this case, the operation time of a membrane separation device serves as 24hr(s)/rull operation 
of a day, and, in the circulation operation time of concentration sludge, 12hr(s)/a day, and discharge operation 
time serve as 12hr(s)/a day. 

[0016] Drawing 3 (b) shows the mass balance when carrying out the same operation as the above, when the 
sludge concentration of original sludge rises to 1 .2%. In this case, the operation time of a membrane separation 
device serves as 21hr(s)/a day, and, in the circulation operation time of concentration sludge, 3hr(s)/a day, and 
discharge operation time serve as 18hr(s)/a day. 

[0017] Even when the sludge concentration of original sludge is changed in the range which is 0.8 - 1 .2% 
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according to the gestalt of this operation so that clearly from the above-mentioned 1st - the 3rd model case In a 
membrane separation device, always maintaining the sludge concentration of supply sludge to about 1.33% of 
stable value, a concentration rate can carry out 3 times as many quantum operation as this, and can always 
make sludge concentration of the concentration sludge discharged out of a system an average of 4% (4.1% of 
upper limits, 3.9% of niinimums) of stable value. Fluctuation of sludge concentration is absorbable with 
change control of circulation operation / discharge operation of concentration sludge, and the intermittent 
ninning of a membrane separation device. For this reason, complicated control of original sludge, the control 
of flow of transparency liquid, etc. is not needed to fluctuation of sludge concentration, but concentration 
actuation of the sludge stabilized extremely can be carried out 

[001 8] Drawing 4 displays the operation situation of the 1st model case according to each item by the timing 
diagram, (b) shows the flow rate of supply sludge and a flow rate shows the shutdown of a membrane 
separation device 20 on the way at the time zone of zero. In addition, a broken line shows the flow rate of 
original sludge, (b) shows the flow rate of transparency liquid. (Ha) shows the flow rate of concentration 
sludge, the Chuo Line bottom shows discharge operation and the bottom shows circulation operation, (d) 
shows the sludge concentration of concentration sludge, sludge concentration rises at the time of circulation 
operation of concentration sludge, and sludge concentration falls at the time of discharge operation, (e) shows 
the sludge oil level of the sludge supply tub 10, an oil level goes up at the time of circulation operation of 
concentration sludge, and an oil level descends at the time of discharge operation. Since the time amount of 
discharge operation is the circulation operation [ twice ], an oil level changes, descends at every operation, and 
serves as the lower limit L of liquid level control. Then, a membrane separation device 20 carries out shutdown. 
Since original sludge flows also during this shutdown at the sludge supply tub 10, an oil level goes abruptly up. 
If the upper limit H of liquid level control is reached, operation of a membrane separation device 20 will be 
resumed. Hereafter, the same operation pattern is repeated, since the sludge concentration and the flow rate of 
original sludge are alike every moment and are changed in actual operation, a timing diagram is considerably 
confused rather than what was shown in drawing 4 . 

[0019] Drawings is the mass-balance Fig. of the 4th and 5th model case, and shows the case where the 1st 
carried out the model case pair, and only the flow rate of supply sludge is changed. The 4th model case of 
drawing 5 (b) is the case where lessened the flow rate of supply sludge and it brings close to the flow rate of 
original sludge. Namely, the sludge concentration of supply sludge will serve as, and the sludge concentration 
of 1.0% of original sludge, and the flow rate of 100m, if operation of 4.0% of sludge concentration of 80m3/ 
hr, and concentration sludge is carried [ the flow rate of supply sludge ] out for the flow rate of 1 10m3/hr, and 
transparency liquid to 3/hr, as for the circulation operation time of 3.67 and concentration sludge, in 2.5hr(s)/a 
day, and discharge operation time, a concentration rate will serve as 20hr(s)/a day 1.09%. The fluctuation 
situation of the sludge oil level of the sludge supply tub 10 in this model case is illustrated to drawing 6 (b). In 
addition, drawing 6 (b) re-** the 1st model case of drawing 4 (e) for a comparison. On the other hand, the 5th 
model case of drawing 5 (b) is the case where the flow rate of supply sludge is made [ many ]. Namely, the 
sludge concentration of supply sludge will serve as, and the sludge concentration of 1.0% of original sludge, 
and the flow rate of 100m, if operation of 4.0% of sludge concentration of 80m3/hr, and concentration sludge 
is carried [ the flow rate of supply sludge ] out for the flow rate of 140m3/hr, and transparency liquid to 3/hr, 
as for the circulation operation time of 2.33 and concentration sludge, in 12.5hr(s)/a day, and discharge 
operation time, a concentration rate will serve as 10hr(s)/a day 1.71%. The fluctuation situation of the sludge 
oil level of the sludge supply tub 10 in this model case is illustrated to drawing 6 (Ha). The direction which, if 
possible, brought the flow rate of supply sludge close to the flow rate of original sludge can lessen the change 
frequency of circulation operation and discharge operation, and leads to stable operation so that clearly also 
from this comparison result. However, since the complicated control which includes the control of flow of 
transparency liquid by it becoming difficult to follow in footsteps of sludge concentration fluctuation [ flow 
rate fluctuation of original sludge or ], and to maintain proper operation ** Is needed when the flow rate of 
supply sludge is made to approach original sludge too much, it is not desirable, therefore - as the approach of 
maintaining proper operation - said controller 46 - last circulation operation time (A) and discharge operation 
time (B) -- memorizing - both ratio - it is desirable to adjust the flow rate of supply sludge so that A/B may 
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go into the range of 1 / 10 - 1/2. namely, a ratio - since the flow rate of supply sludge approaches original 
sludge too much when A/B becomes less than 1/10, a Utile setting flow rate of suppty sludge is made to 
mcrease moreover, a ratio - since there are too many flow rates of supply sludge when A/B exceeds one half 
a little setting flow rate of supply sludge is decreased. 

[0020] | Drawing 7 is an equipment schematic diagram for explaining other operation gestalten of this invention 
Since the element which attached the sign identically to drawing 1 m drawing? is the^ame element as what 
was shown in drawing 1 , it omits explanation. In drawing 7 , a by-pass line 52 branches in the duct 14 for 
circulation, and the other end of tins by-pass line 52 joins the duct 40 for discharge. ** Flow-control-valve 
52A is prepared in flow-contro 1-valve 12A and a by-pass line 52 at the tee of the duct 14 for circulation. The 
openmgof flow-control-valve 12A and flow-control-valve 52A is adjusted, respectively, and, for example the 
concentration sludge of a moiety is made to discharge out of a system through a by-pass line 52 and the duct 
40 for discharge m the above-mentioned configuration at the time of circulation operation 
[002 1] Drawing 8 is the mass-balance Fig. of the 6th model case. That is, it is the case where operation which 
makes the flow rate of 120m3/hr and transparency liquid 4.0% of sludge concentration of 80m3/hr and 
concentration sludge for the flow rate of supply sludge, and discharges the concentration sludge of a moiety 
out of a sy stem to 1 .0% of sludge concentration of original sludge and flow rate of 100m 3/hr also at the time 
of circulation operation is earned out In this case, as for 15hr(s)/a day, and discharge operation time, the 
circulation operahon time of concentration sludge serves as [ the sludge concentration of supply sludge 1 
7.5hr(s)/a day 1.33%. The fluctuation situation of the sludge oil level of the sludge supply tub 10 in this model 
case is illustrated to drawing 6 (d). thus - if operation which discharges some concentration sludge out of a 
system at the time of circulation operation is carried out - the change frequency of circulation operation and 
discharge operation - ** -it can lessen and leads to stable operation. Moreover, since the flow rate of the 
concentration sludge discharged out of a system equalizes, it may act advantageously to the latter sludge tank 

[0022] Said each operation gestalt explained the case where the change of circulation operation and discharge 
operation was automatically controlled with a controller 46 based on a sludge densitometer's 44 detection 
value prepared m the separation tub 22. However, this invention may be stationed not only in this, and a 

m U ^ii^ lto ^ etCTmay L bestationedto ****** 3 2 or me ducts 36 omer than separation mb 22. 
[0023] Next, the cure at the time of abnormalities is explained. That is, the situation of the sludge concentration 
of concentration sludge not descending but continuing going up according to causes, like the sludge 
concentration of original sludge being unusually high depending on said discharge operation can be 
considered, the time of the sludge concentration of concentration sludge reaching the 2nd upper limit [ still 
high concentration / upper limit / aforementioned ] in preparation for such a situation in this invention -- 

SKS? ?f ratK>n "w * , ~, °° nt i 0 ^ ^ is tesmble. Extrusion operation is operation which is made to 
discharge the concentration sludge of the amount equivalent to the supply sludge supplied from a membrane 
separation device 20, and sends it out out of a system, suspending membrane-separation processing in a 
membrane separation device 20. In this extrusion operation, membrane-separation processing is suspended by 
stopping operation of a suction pump 28. Supplying the supply sludge from sludge ****** 10 to a membrane 
separation device 20 is continued by this idle state. Then, the concentration sludge of the amount equivalent to 
the supplied supply sludge is extruded from the separation tub 22. If this extruded concentration sludge is sent 
out out of a system, a sequential permutation will be carried out at supply sludge, and sludge concentration will 
recover the concentration sludge m the separation tub 22 to normal values quickly 

[0024] Drawing9 is a flow chart which shows the control procedure at the time of adding extrusion operation 
for a cure m such this invention at the time of such abnormalities. If it starts from circulation operation, 
circulation operation will be continued if the sludge concentration C of concentration sludge is under upper- 
limit **, and it becomes more than iroper-limit **, it will change to discharge operation. If the sludge 
concentration C becomes under a lower limit by discharge operation, it will change to circulation operation 
and discharge operation will be continued if it is under upper-limit **. When it should become more than ' 
upper-limit **, without the sludge concentration C descending also in discharge operation, it changes to 
extrusion operation. If the sludge concentration C becomes under upper-limit ** by extrusion operation, it will 
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change to discharge operation. 
[0025] 

[Effect of the Invention] According to the method of concentration of the sludge applied to this invention as 
above-mentioned, even when fluctuation of the sludge concentration of original sludge is large, without 
performing complicated feedback control, the load of a membrane separation device can be maintained to 
stability, and sludge concentration of the concentration sludge finally discharged out of a system can be made 
into fixed desired value. If the flow rate of supply sludge and transparency liquid is uniformly held in 
circulation operation and discharge operation and accommodation of throughput based on fluctuation of the 
sludge concentration of original sludge or inflow is especially performed by the intermittent running of a 
membrane separation device, stabilization of operation and simplification of control can be attained further. 
Moreover, if the setting flow rate of supply sludge is adjusted so that the ratio of the operation time of 
circulation operation and the operation time of discharge operation may be set to 1 / 10 - 1/2, the change 
frequency of circulation operation and discharge operation can be lessened, and stabilization of operation can 
be attained further, moreover - if operation which discharges some concentration sludge out of a system at the 
time of circulation operation is carried out — the change frequency of circulation operation and discharge 
operation — ** - it can lessen and leads to stable operation similarly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The equipment schematic diagram for enforcing the concentration approach of the sludge 
concerning this invention. 

[Drawing 21 The mass-balance Fig. of the 1st model case. 
[Drawing 31 The mass-balance Fig. of the 2nd and 3rd model case. 

[Drawing 41 The timing diagram which shows the operation situation of the 1st model case according to [ 
various ] an item. 

[Drawing 51 The mass-balance Fig. of the 4th and 5th model case. 

[Drawing 61 The timing diagram which compares aging of the sludge oil level in the sludge supply tub of the 
1st, 4th, 5th, and 6th model case. 

[Drawing 71 The equipment schematic diagram for explaining other operation gestalten of this invention. 
[Drawing 81 The mass-balance Fig. of the 6th model case. 

[Drawing 91 The flow chart which shows the control procedure at the time of adding extrusion operation for a 

cure at the time of abnormalities. 

[Description of Notations] 

10 .... Sludge supply tub 

15 .... Selector valve 

18 .... (supply sludge) Feed pump 

20 .... Membrane separation device 

22 .... Separation tub 

24 .... Membrane module 

28 .... (transparency liquid) Suction pump 

32 .... ****** 

34 .... (concentration sludge) Eductor pump 

38 .... Sludge tank 

42 .... Selector valve 

42 .... Sludge densitometer 

46 .... Controller 



[Translation done.] 
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